Experimental
The expression constructs for Aurora-A 122-403 E170C, S284C, C290A, C393A and Aurora-A 122-403 E170C, T287A, T288C, C290A, C393A were produced by site-directed mutagenesis of the expression vector, pET30TEV Aurora-A 122-403 C290A, C393A produced in earlier work. 1 Expression and purification of the kinase was carried out as previously described. 2 The resulting protein was subject to buffer exchange into 20 mM Tris pH 7.0, 0.2 M NaCl, 5 mM MgCl 2 & 10% (v/v) glycerol made with deuterium oxide using a 5 ml Desalting HP column as per the manufacturer's instructions (GE Healthcare). 70-100 μM MTSL-Aurora-A variant containing 30% glycerol/d 6 -glycerol was used for the PELDOR studies. The spin labelling efficiency was equal to 85-90% as measured following a previous published procedure. 3 The S284C variant was shown to be phosphorylated on Thr288 by Western Blot analysis using a phosphospecific antibody (data not shown). PELDOR measurements were performed at 50 K on a Bruker Elexsys 580 spectrometer operating at either 9 or 34 GHz. The four-pulse DEER sequence 4 π/2 νobs −τ 1 −π νobs −t−π νpump −(τ 1 +τ 2 −t)−π νobs −τ 2 −echo was applied. Phase-cycling was applied. Measurements at 9 GHz used: π/2 νobs pulse length of 16 ns, π νobs pulse length of 32 ns and π νpump pulse length of 32 ns. Pump pulses were applied at the maximum of the field sweep spectrum with the observe pulses 65 MHz lower. τ 1 was varied by incrementing the first π νobs pulse position over eight steps of 8 ns and 56 ns for averaging of the proton and deuterium nuclear modulation, respectively. Measurements at 34 GHz used: π/2 νobs pulse length of 20 ns, π νobs pulse length of 40 ns and π νpump pulse length of 50 ns. The separation between the pump and observe pulse was 55 MHz. The software, DEERAnalysis2013.2 5 was used to remove the background due to intermolecular interactions using an exponential background decay and to calculate the interspin distance distribution by Tikhonov regularization. Distributions were calculated using a rotamer library using MMM2015 software. 
